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MINIMUM VEHICLE REQUIREMENTS

For avehicle to beconsideredqualified as an EV America-USDO®roduction” level
vehicle, it must meethe minimum criteria defined by‘'shall” terminology utilized in the
Specification.[For clarity, the use of the wordShall” defines minimum requirements,
whereas the use of theord “Should” defines design and performance objectives.]
Vehicles whichcannot meeall of the “Shall” requirements W be considered Prototypes,
and wil not beconsidered abkaving “passed” EV Americal he following requirements
shall be met by any vehicle before it can receive EV America “Production” level status:

(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Vehicles shall have a minimum payload of 400 pounds.

For Conversion vehiclesDEM GVWR shall not beincreased. Suppliershall
provide the OEMs Gross Vehicle Weight Rating (GVWR).

For conversion vehicles, OEM Gross Vehicle Axle Weight Ratings (GASHER)
not beincreased. Supplieshallprovide axle weightfor thevehicle as delivered,
and at full rated payload.

Seating capacitghall be a minimum of Zpne driver and at least one passenger).
Suppliersshall provide seating capacitfavailableseat belt positions) fotheir
vehicle.

Suppliersshall provide information on their selected battery manufacturer's
recycling plan, including how it has been implemented.

Forconversion vehicleshe OEM passenger spasiaallnot beintruded upon by
the battery, battery box or other conversion materials.

Vehicles shall complywith the requirements of 49 CFR71.105.S5.2.1, or
alternatively, 49 CFR 571.105.S5.2.2 for parking mechanisms.

Vehicles shall have minimumrange between charges of at leasinblés when
loaded with two 166-pound occupants and operated at a constant 45 MPH.

Vehicles shall complyith FederaMotor Vehicle SafetyStandardspplicable on
the date of manufacture and such complianshall be certified by the
manufacturer in accordance with 49 CF®7. Suppliers shall provide a
completed copy of Appendix B with their submittal, indicatthg method of
compliance with each section of 49 CBRL. If certification includes exemption,
the exemption number issued lge NationalHighway TransportationSafety
Administration(NHTSA), the date oit's publication inthe Federal Register and
the page number(s) of the Federal Registeknowledging issuance of the
exemptionshall beprovided along with Appendix B. rly exemptions for non-
applicable requirements shall be allowed.
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(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

Batteries and/or battery enclosurskall be designed andconstructed in
accordance with the requirements of SAE J1766. Further, batteries and
electrolyte wvill not intrude into the passenger compartment durindplbowing
FMVSS frontal barrier, rear barrier argide impact collisions, and roll-over
requirements of 49 CFR571.301. Suppliers shall provide verification of
conformance to this requirement.

Batteriesshall complywith the requirements of SAE J1718, and ahiaimum
shall meet the requirements of NEC 625 firarging in enclosed spaces without
a vent fan.

Concentrations of explosive gases shall not be allowed to exceed 25% of the LEL
(Lower Explosive Limit) inthe battery boxSuppliersshalldescribehow battery
boxes vill be vented, to ensurany battery gases escapafely toatmosphere
during and following normal or abnormal charging and operation of the vehicle.

The battery chargehall becapable of rechargintpe main propulsion battery to
a state ofull charge fromany possiblestate ofdischarge in less than 12 hours, at
temperatures noted in Section 5.6.

Chargershall havethe capability of accepting inpwtoltages of 208V and 240V
single phase 6®ertz alternating current service, with a tolerance+&D% of
rated voltage. Charger input current shall be compatiblethgtimnequirements for
Level Il chargers, andhall complywith the requirements of SAE J1772 or SAE
J1773. Personnel protectisgstems shall be imccordance with the requirements
of UL Standards (Proposed/Draft) 2231-1 and 2231-2.

Chargersshall have atrue power factor of .95 or greatand a harmonic
distortion rated at 20% (current at rated load).

The chargershall be fully automatic, determining when “end of charge”
conditions are met andransitioning into a mode thataintains the main

propulsion battery at dull state of chargewhile not overcharging it, if

continuously left on charge.

Vehicles shallnot contain exposed conductorgrminals, contact blocks or
devices of anytype that create the potential for personnel to be exposed to 50
volts or greater (thdistinction between low-voltage ankigh voltage, as
specified in SAE J1127, J1128, et al.).

(18) Vehicles beingestedshall beaccompanied by non-proprietamanualsor parts,

service, operation and maintegan interconnection wiring diagrams and
schematics, (with pricingpr optionalmanuals). These documerstsall either be
provided or available to the end user.
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(19) Thevehicle shall include atate of chargendicator for the rain propulsion
batteries.

20) Propulsion poweshall beisolated fromthe vehicle chassisuch that battery
leakage current is less th@rb MIU in accordanceith UL Proposed Standards
2231-1 and 2231-2.

(21) Charging circuitsshall beisolated fromthe vehicle chassisuch that ground
currentfrom the groundechassis at any time whille vehicle is on charge or
the charger is connected to an off-board posugaplydoes noexceed 5 mA, in
accordance with UL Proposed Standards 2202, 2231-1 and 2231-2.

(22) Replacement tireshall be commercially available tihe end user irsufficient
guantities to support the purchaser’s needs,

(23) The vehicle shall be interlocked such that:

» The controller shall not energize to move the vehicle when the gear selector is
in any position other than “PARK” or “NEUTRAL”

» Thestartkey shall be removable onlyhenthe “ignition key” is in the “Off”
position, with the drive selector in “Park”

* The controller shall not initially energize or excite with a pre-existing
accelerator input, such that thehiclecan be moved under its owrower
from this condition.

(24) All vehicles shall complyvith the FCC requirements famintentional emitted
electromagnetic radiation, as identified in 47 CER Subpart B}Unintentional
Radiators.”

(25) Failure of abattery or battery pacghall bedetermined through a discharggsst.
The dischargdest shall beperformed with the discharge current regulated to
achieve aC/1 dischargeate based on the ampere hatapacity ofthe battery
specified bythe Supplier as required in Sectighl and with a battery
temperature of at leasi7® F. Subsequent teeceiving afull charge and
equalization, the battehall bedischarged at such current and temperature until
the terminal voltage of any cell in the battery drops below the vodaemfied by
the Supplier as required in Section 6.3. The ampere hours deliveties bgttery
to that pointshall becalculated andshall become the actual battepapacity.
Failure ofthe batteryshall bedeemed to haveccurred if the actual battery
capacity isnot atleast80% of thenominal anpere houicapacity specified by the
Supplier as required by Section 6.1.

(26) Venhicles shall be equipped with antomatic disconnect for theam propulsion
batteries. Theyshall also have ananual servicalisconnect. These disconnects
shall be clearly labeled. [See Section 7.3]

(27) Any conductive or inductive type charging systeshall becompatible with the
Personnel Protection requirements of SAE J1772 or J1773, as appropriate.
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(28) Suppliers shall provide Material Safety Data Sheets (MSDS) for all batteries.

(29) Suppliersshall indicatethe level of ctarge belowwnhich the batteries should not
be discharged and how the controdetomatically linits battery discharge below
this level.

(30) Suppliersshall verify thatthe method(s) othargingthe propulsion batteries and
the charging algorithm have been reviewed aapproved by the battery
manufacturer.

(31) Regardless of the charger type used, the chatgdirbecapable of meeting the
requirements of Section 625 of the National Electric Code (NEC).

(32) If thevehicle is equipped with fuel firdueaters, theehicle shall complyvith the
requirements of 49 CFR 571.301.

(33) The vehicle shall have an on-board Battery Energy Management System (BEMS).

The following sectiongonstitute thélechnical Requirements tie Specification. Information

has been categorized according to component and/or function. These sections provide an
overview of the requirements and recommendationsSigopliers to useThis Technical
Specification establishese minimum requirements for Productiolevel electric vehicles, as

well as identifying desigrand performance objectives. Supplietsall clearly describe the
vehicle theyare proposing bgompleting a copy of Appendix A. Drawings should be provided
showing the installation, location and layout dhe conversion componeniscluding the
batteries, motorand controller, and powered accessories. d@hee line should also be
described, i.e., direct drive transmission, reducgear ratio, etc.Suppliers shouldnclude

any other information required to describe the vehicle.

No inference should be drawn by Suppliersaoy other person that thmeasures listed in this
specificationare sufficient to makehe vehicle safe, and each Supplishall acknowledgan
writing that 1) it is solely responsibfer determining whether eaclehicle offered forsale is
safe, and 2) it isot relying on EV AmericaElectric VehicleMarket DevelopmentGroup
(EVMDG), the ProcurementManagementBoard (PMB), orany of the EV America
participants, their Consultants, or tHeS. Government as having, by this specification and its
requirements, establishadnimally sufficient safetystandardsThis written statemenshall be
provided in the Supplier’s proposal.
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1.0 REGULATORY REQUIREMENTS

1.1 FMVSS CERTIFICATION

Vehicles shall complyvith FederalMotor Vehicle SafetyStandardspplicable on the
date of manufacture and such compliansieall becertified bythe manufacturer in
accordance with 49 CFB67. Suppliersshallprovide a completed copy of Appendix B
with their proposalindicatingthe method otompliance with each section of 49 CFR
571. If certification includes exemptiothe exemption number issued bye National
Highway Transportation Safety Administration (NHTSA), the date of it's publication in
the Federal Register and the page number(s) of the Federal Ragistewledging
issuance othe exemptionshall beprovided along with Appendix B. Exemptions for
any reason other than non-applicability shall not be allowed.

1.2 ZEV CERTIFICATION

Vehicles should be certifiablender current Gdiornia Air Resources Boar(CARB)

regulations as zero-emission vehicldsurther, the vehicle should conform to
EnvironmentaProtectionAgency (EPA) requirements fareceiving aZEV Certificate
of Conformity. Ifthe vehicle is equipped with a fuel firdgater, the heater showdtso
meet this requirement. If the vehicle is an ILE#&ftified vehicle similar documentation
should be provided.

1.3 SAFETY FEATURES

Suppliers should describe safety measures and safety-related design features included in
their vehicle design and provide an explanatiothefpurpose and anticipatetfect on
vehicle reliability and performance of any such safety measure or design feature.

14 MATERIAL SAFETY DATA SHEETS
Suppliers shall supply Material Safety Data Sheets (MSDS) for all batteries.

1.5 BATTERY RECYCLING PLANS

Suppliersshall provide information on their selected battery manufacturecgcling
plan includinghow it has been implemented. This plan should admtify post-
purchase costs associated with recycling that will be passed on to the vehicle purchaser.

1.6 FEDERAL COMMUNICATIONS REQUIREMENTS

All vehicles shall complywith the FCC requirements founintentional emitted
electromagnetic radiation, as identified in 47 CER, Subpart B,“Unintentional
Radiators.”
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2.0 CHASSIS

2.1 RATED PAYLOAD

Vehicles shall have minimumpayload 0400 pounds. The preferred ratealyload for
pickups should béwo (2) 166-pound occupanislus a300 poundpayload(632 Ibs
total). The preferred rated payload for sedans is four (4) 166-pound occupants.

2.2 CURB WEIGHT AND GROSS VEHICLE WEIGHT RATING (GVWR)

For conversions, OEM GVWHRshall not beincreased. Suppliers should provide the
curb weight andated payloads of their vehicles:or conversion vehicles, Suppliers
shall specify the OEMs gross vehicle weight rating (GVWR).

2.3  VEHICLE WEIGHT DISTRIBUTION

For conversions, OEM Gros¥ehicle Axle WeightRatings (GAWR)shall not be
increasedSuppliersshall provide axle weightsor the vehicle as deliveredand atfull
rated payload.

24  SPEEDOMETER AND ODOMETER

Speedometers and odometers should have an accuracy of at ¥ast

2.5 BRAKING AND STEERING PERFORMANCE

Braking and steering efforts should $imilar to OEM models of comparable size and
weight that are equipped with power brakes and power steering.

2.6 TIRES
Tires shall be subject to the following requirements:

» Tires provided with thevehicle shall behe standard tire offered by the EV
manufacturer for the vehicle being proposed.

» Tires shall correspond to the requirements of the plasstalled inaccordance
with 49 CFR 571.109, et al.

» Suppliers shall specify manufacturer, model and size of the standard tire.

» Tires sizes and inflatiopressureshall be inaccordance with the requirements
of the placard.

* At no time shallthe tire’s inflation pressure exceed th@aximum pressure
imprinted upon that tire’s sidewall.

* The tire shall be operable across the entire operation/load range of that vehicle.

* Replacement tireshall be commercially available the end user isufficient
guantities to support the purchaser’s needs.

» Tires provided as original equipment the EV manufactureshall not have
warranty restrictions in excess of those of the tire’s manufacturer.



1997 EV AMERICA TECHNICAL
SPECIFICATIONS

2.6  TIRES (continued)
Additionally, the tires should meet the following:
* The standard tire should be a low-rolling-resistance tire.

2.7 GROUND CLEARANCE

Vehicles should have ground clearance of at leafte (5) inches to allsprung
portions of the vehicle, with the vehicle loaded with rated payload.
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3.0 VEHICLE CHARACTERISTICS

3.1  SEATING CAPACITY

Seating capacitghall be a minimum of d@iriver and 1 passenger and should be 1 driver
and 3 passengers for sedans. Suppsieadl specifyseating capacity (availabseatbelt
positions) for their vehicle. If theehicle’s seating capacity is changed fronat
specified bythe OEM on their FMVSS placard, the sealisihgadded or abandoned
shall be modified asequired by 49 CFR71.207, etal, and a new FMVSS placard
installed as required by 49 CFR 567, 568 or 571, as applicable.

3.2 PASSENGER AND CARGO SPACE

For conversion vehicleshe OEM passenger spaskall not beintruded upon by the
battery, battery box or otheonversion materials. Suppliers shousloecify interior
passenger and cargo dimensions and volumes.

3.3 ELECTROMAGNETIC SUSCEPTIBILITY

Vehicles should comply witBAE J551 MAR90, “Performandeevels andViethods of
Measurements of Electromagnetic Radiation From Vehicles and Dg@@e® 1000
MHz)" for electromagnetic radiatefields. Vehicles shouldhot be susceptible (i.e.,
interaction wvill not render thevehicle un-safe opreclude operation ony systems
required forsafe operation of thevehicle) to externallygenerated electromagnetic
radiation from an on-board transmitter operating at:

LAND MOBILE BAND (MHz) MAXIMUM TRANSMITTER
BAND (Watts)

VHF Low Band (30-50) 150
VHF High Band (150-174) 200
UHF Low Band (450-512) 100
UHF High Band (806-870) 35

Vehicles should be designed itr@nimize accupant exposure to electromagnéietds
generated by the propulsion system.

3.4 VEHICLE COLOR
Supplier’s should specify what colors are available as options.
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4.0 DRIVE SYSTEM

41  TRANSMISSION

The vehicle should utilize a singlspeed or multi-speed automatic transmission and a
parking mechanism.

4.2 REGENERATIVE BRAKING SYSTEM

Regenerative braking shoultubt adversely impacthe vehicle’s brakingability on
varying road surfaces. Suppliers should descrilbee operation of the regenerative
braking system and it's interface with braking and anti-lock brake systems.

4.3 OVERHEATING

Thevehiclemotorand controller/inverter should be capable of continuous operation at
maximum vehiclespeed and or sustained grades without overheating or loss of
component life over the range of ambient temperatures specified in Section 5.6.

4.4 BATTERY VOLTAGE LIMITS

The controller/inverteshall limit the minimum traction battery discharge voltage to
prevent degradation of battdife, and shouldimit the maximumregeneration voltage
to prevent external gassing thie batteriesSuppliers shouldpecifythe voltageimits
and describe their implementation.

4.5 DRIVE TRAIN

Drive train components shoulibt produce odevelop unusual vibrationgver the
entire design speed range of the vehicle.

4.6 PARKING MECHANISM

Vehicles shall complywith the requirements of 49 CFR71.105.S5.2.1, or
alternatively, 49 CFR 571.105.S5.2.2 for parking mechanisms.

10
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5.0 VEHICLE PERFORMANCE

5.1 ACCELERATION

The vehicle should have ®-50 mph acceleration time o13.5 seconds oless when
loaded with two 166-pound occupants and at 50% State of Charge.

5.2 MINIMUM TOP SPEED

Thevehicleshould have aninimumtop speed of 70 MPH when loaded wtthio 166-
pound occupants and at 50% state of charge.

5.3 HIGH SPEED GRADEABILITY

Vehicles should achieve a minimum sustainapleed of 55nph whenloaded with two
166-pound occupants on a 3% grade, andnph on a 6%grade, with batteries at a
50% state of chargeAdditionally, the vehicle should be capable ahaintaining a
constant 55nph on a 3%grade for aminimum of 15minutes starting with batteries at
a 50% State of Charge.

5.4 LOW SPEED GRADEABILITY

Vehicles should be capable starting and ascending25% gradewhen loaded with
two 166-pound occupants and at 50% state of charge.

5.5 RANGE BETWEEN CHARGES

Vehicles shall have minimumrange between charges of at leastil@swhen loaded
with two 166-pound occupants amgerated at a constant 45 MP¥ehicles should
have a range of at least Gleswhen subjected tthe combinedUDS-HWFET Drive
Cycle established in SAE J1634 (May 1993) at an ambient temperaturex84°F/

5.6 TEMPERATURE DURABILITY

Vehicles should be capable of standing extended periods in extreme temperatures
without damage to ofailure of the vehicle or it's systems. This includes ambient air
temperatures of -26 to +120F, paved surface temperatures greater thafF],%0hd
occupant compartment temperatures approachintf170

5.7 WATER DURABILITY
Vehicles should be able to dritteroughtwo (2) inches of standingiater at a speed of
20 mphwithout damage, withoutecoming inoperable, andithout battery to chissis
leakage current exceeding 0.5 MIU (per UL Proposed Standards 2231-1 and 2231-2).

11
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5.7 WATER DURABILITY (continued)

Vehicles should be capable sétting in eight(8) inches of standingvater for 15
minuteswithout damage, withoutecoming inoperable, awdthout battery to cassis
leakage current exceeding 0.5 MIU (per UL Proposed Standards 2231-1 and 2231-2).

12



1997 EV AMERICA TECHNICAL
SPECIFICATIONS

6.0 BATTERY

6.1

6.2

6.3

6.4

6.5

BATTERY TYPE

Suppliers should provide a detailed descriptiorth&f nmain propulsion battery pack
(including specific energy, specifmowerand discharge capacity 80% DOD at the
one-hour and three-hour rates), battery pack voltagmper of battery modules, and a
summary ofprevious performanctests.Summaryresults of actual performanctests
or computersimulations ofthe proposed battery in a compact pick-up or satiaald
also be provided.

BATTERY CHARACTERISTICS

Batteries shall complywith the requirements of SAE J171Bor valve regulated
batteries, theinternal pressurelevel at which batteries vent should bspecified.
Suppliers should describe projected changses at a specified level discharge, how
batterylife is maximizedhow end oflife of each battery module and thie full battery
pack is determined and how battery temperature gradientsiammized. Suppliers
should specify maximum normal and abnormal gassing rates for the battery pack.

Propulsion batteries shall meet the requirements of NEC 625 and UL-2202 for charging
in enclosed spaces without a véah. Thevehicle shall be labeled a®t requiring
ventilation for charging (or have the appropriateclassification label from UL-
recognized Testing Laboratory).

MAXIMUM STATE OF DISCHARGE

Suppliersshall indicatethe level of charge belowwhich the batteries shouldot be
discharged.

BATTERY PACK

Suppliers shouldpecify the weight of each battery module, and the weight of the
battery pack(including removablepack structures)Suppliers should describe how
batteries areanstalled inthe vehicle (including details of moduleonnection), the
method of installation and removal thie batteries (and the battery box, if required) for
maintenance and repaihe time requiredor batteryremoval andany special training,
tools or equipment required for battery removal.

ELECTROLYTE CONTAINMENT

Batteries and/or battery enclosustsll neet the requirements of SAE J1766 ahdll
be designed and constructed in such a way that batteries and electilblyte intrude
into the passenger compartment duringfatowing FMVSS frontal barrier, rear
barrier and side impact collisions, and roll-over requirements of 49 &HAR301.
Suppliers shall provide verification of conformance to these requirements.

13
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6.6 BATTERY BOX

Concentrations of explosive gasgsall not beallowed to excee@5% of the LEL
(Lower Explosive Limit) inthe battery boxSuppliersshall describehow batteryboxes
will be vented, to allonany battery gases to escapafely toatmosphere during and
following normal or abnormal charging awogeration of the vehie. Suppliersshall
provide a verification of conformance to SAE J1718 on Battery Gas Evolution.

Suppliers should descrilibe methods used to prevent or accommodate condensation
in the battery box, and the quantity amdximumrate of hydrogen gas generation
under normal and abnormal charging conditions.

6.7 PARALLEL BATTERY PACKS

Suppliers should not provideshicles with parallgbattery packs. If a Supplier provides
a vehicle with parallebattery packs, the Supplier should provide detaréarmation
on theequipment and charging algorithms required to pretrexparallel strings from
becoming unbalanced.

6.8 BATTERY MAINTENANCE

Maintenance requirements ftiie propulsion batteries should be described and any
associated cost(s) clearly defined.

6.9 BATTERY FAILURE DETERMINATIONS

Failure of abattery or battery packhall bedetermined through a discharggst. The
dischargeestshall beperformed with the discharge current regulateddbieve a 1C
dischargerate based on the ampere hocapacity ofthe batteryspecified by the
Supplier as required in Sectiéhl and with a battery temperature of at |e@st F.
Subsequent to receivingfal charge and equalization, the battetyall bedischarged
at such current and temperatunetil the terminal voltage ofany cell inthe battery
drops below the voltagespecified bythe Supplier as required in Section 6.3. The
ampere hours delivered by the battery to that miall becalculated andhall become
the actual battery capacitiailure ofthe batteryshall bedeemed to haveccurred if
the actual battergapacity isnot atleast80% of thenominal anpere hourcapacity
specified by the Supplier as required by Section 6.1.

6.10 BATTERY CHARGING ALGORITHM

Suppliersshall verify thatthe method(s) othargingthe propulsion batteries and the
charging algorithm have been reviewed and approved by the battery manufacturer.

6.11 BATTERY MANAGEMENT SYSTEM

14
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Thevehicle shall be equippeslith a Battery Management Syst€BMS). This system
should control propulsion battery pack and module voltages, temperatursgsndf
charge. Further, the BMShall automaticallylimit battery discharge below a pre-
determined minimum level.

The charger system shoulitlude equipment to maintain each moduleéhe battery
pack at equal temperature andthin the allowed temperature range tfe battery
throughout each charge-discharge cycle.

! Other certifying or qualifying agencies, such as California’s South Coast Air Quality Management District
and the California Energy Commission, may have requirements for maintaining battery temperatures that differ
from EV America. Should bidders wish to be considered under those qualification and/or incentive programs
using EV America data, those entities should be consulted.

15
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7.0 ELECTRICAL

7.1 ELECTRICAL SAFETY

Vehicles shalhot contain exposed conductotsyminals,contactblocks or devices of

any type that create the potential for personnel to be exposed to 50 volts or greater (the
distinction between low-voltage amigh voltage, as specified AE J1127, J1128, et

al.). Access tany highvoltage componentshall require theremoval of at least one

bolt, screw, or latch. Devices considered tdigi voltage componentshall be clearly
marked as HIGH VOLTAGE. These markings shouldifstalled at anypoint the
voltage can be accessetiditionally, cable and wire markinghall consist of orange

wire and/or orange sleeving as identified in SAE-J1127 MARSS.

7.2 ELECTRICAL ISOLATION

Propulsion poweshall beisolated fromthe vehicle chassisuch that leakage current
does notexceedd.5 MIU. Charging circuitsshall beisolated from thevehicle chassis
such that ground currefrom the groundedhassigloes noexceed 5 mA aany time
the vehicle isconnected to an off-board powsupply. Supplier should provide details
on grounding and isolation methods.

7.3 BATTERY DISCONNECT

Vehicles shall be equippedith an automatic disconnect for theaim propulsion
batteries. The disconneshall operate tasolate the propulsion circuigny time the
chassis becomes energized froontactwith the propulsion battery or its associated
circuits. This disconnectshall be capable of interrupting maximum rated
controller/inverter current. The Supplieshall describe the automatic disconnect
provided for the main propulsion batteries.

A manual servicelisconnecshallalso be required. A decal otherlabeldenoting the
location of the device should laffixed tothe drive’s sun visor. Asimilar decal should
be affixed to the inside of the vehicle such thatvisgle to individualdocated outside
the vehiclethrough the lowefeft-handcorner of the rear window. Thequirements
for visibility and labeling should be the same as those denoted in 49 CFR 571.115.

This disconnect should be operable from the driver’'s seated position. It shall require the
following capabilities:

* Manual action to break the connection

» The disconnection is physically verifiable

* The disconnectiordoes not createxposed conductorsapable of becoming
energized while exposed.

7.3 BATTERY DISCONNECT (continued)

16



1997 EV AMERICA TECHNICAL
SPECIFICATIONS

7.4

7.5

7.6

1.7

Alternately,the key-switchmay beused tosatisfythe operabilityportion of themanual
service disconnect requirement, if it interrugliscontrol powergoing to the controller
and the main battery contactor(s)This disconnect isiot required to operatender
load.

SAFETY INTERLOCK SYSTEM

The vehicle shall bgorevented fronbeing driven withthe key turned on anthe drive
selector in thadrive or reverse positiowhile the vehicle’s chargecord is attached.
Additionally, the following interlocks shall be present:

* The controllershall not becapable of beingnitially energized whernhe gear
selector is in any position other than “PARK” or “NEUTRAL”

» Thestartkey shall be removable onlyhenthe “ignition key” is in the “OFF”
position, with the drive selector in “PARK”

* The controller shall not initially energize or excite with a pre-existing
accelerator input, such that thehiclecan be moved under its oyowerfrom
this condition.

OPERATION OF HAZARD LIGHTS

Hazardlights should be capable of at leaste hour of continuous operation in the
event of shutdown or isolation @he nain battery pack orfailure of the DC/DC
converter system.

STATE OF CHARGE INDICATOR

The vehicle shall include atate of chargendicator for the main propulsion batteries.
Indications should be accurate#®% of full scale.

CONNECTORS

Low voltage connectorshould meet the requirements agplicableSAE Standards,
including J163, J561, J858, etc..igH voltage connectors shouldtilize locking
devices, should be keyed to prevent mis-connection, and should be moisture proof.

17
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8.0 CHARGER SYSTEM

8.1 CHARGER OPERATION

The battery chargeshall becapable of recharginthe nmain propulsion battery to a
state offull charge from any possiblestate ofdischarge in less than 12ours?
assuming that rechargiragcurs at 208V single phase 40Aaximum, attemperatures
noted in Section 5.6. The preferred recharge time should be less than eight (8) hours.

The charger shouldhaintain eacltbattery module at a consistestate of charge over

the life cycle ofthe battery. The charger shouidt charge the batteries inmaanner

that would cause venting of gas bguid. The chargershall be fully automatic,
determining when “end of charge” conditions are met and transitioning into a mode that
maintains the main propulsion battery at a full state of chahge not owercharging it,

if continuously left on charge. The charger should algomizethe energy required to
maintain the main propulsion battery in dully charged stateparticularly during
extended periods on charge.

8.2 CHARGING INPUT POWER

Chargersshall havethe capability of accepting inpwoltages of 208V and 240%ingle
phase 6(Hertz alternating current service, with a tolerancetd©% of rated voltage.
Charger input currerghall becompatible with 40 ampere circuit breakers. On-board
personnel protectiorsystems, whichmay include ground fault circuit interrupters
(GFCI), shall be inaccordance with thprovisions of ULProposed Standards 2231-1
and 2231-2Any conductive or inductive type charging systeshall be inaccordance
with the requirements of SAE J1772 or SAE J1773.

8.3 POWER QUALITY

Chargersshall have arue power factor of .95 or greatand a harmonic distortion
rated ak 20% (current at rated load).

8.4  VEHICLE CHARGER CONNECTIONS

Suppliers should describe the type, size and location of the point of the vehicle charging
port. The charge connector shouwdmply with the requirements of SAE J1772 or
SAE J1773, as appropriate. Regardless of the charger type used, the shallger
conform to the requirements of UL Proposed Standard 2202.

2 Other certifying or qualifying agencies, such as California’s South Coast Air Quality Management District
and the California Energy Commission may have requirements for charging times that differ from EV
America. Should bidders wish to be considered under those qualification and/or incentive programs using EV
America data, those entities should be consulted.
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9.0 OPTIONS

9.1

9.2

9.3

9.4

9.5

9.6

9.7

Suppliers should descrilbee following options,which are to be priced separatdtgpm
the basevehicle.The installation obptionsshallnot relieve Suppliers of meetingther
“shall” requirements (except for range). Suppliers shapktify the impact on range
and payload for eaabption. Suppliersare encouraged taclude pricing and technical
information on the following options.

AIR CONDITIONING SYSTEM

Suppliers should descrilibe design ofthe air conditioning system anerify that it
uses no chloroflourocarbons (CFCs).

OCCUPANT COMPARTMENT PRE-HEATING AND COOLING SYSTEM

Suppliers shouldriefly describethe design of a pre-heating and pre-coolsystem
that allows passenger compartment temperatures toab@ained whilehe vehicle is
on charge.

RANGE EXTENSION OPTIONS

Suppliers should describe options that increhsevehicle’srange between recharges.
Such optionsnay inclde,but shouldnot belimited to, advanced batteries and more
efficient drive systems.

COLD WEATHER RANGE EXTENSION

Suppliers should descriltee design of a system thatillvensure avehiclerange of at
least 50miles at aconstant speed of 4%ph with the vehicle operated in an outdoor
ambient temperature that does not exceé# 2fer the vehicle has beparked for 48
hours atambient 10F with the vehicle plugged in. This system shouloperate
concurrent with thecharging system, and shouttbt require the use odditional
connection points. It shouldot requiremanual interventionand shouldperate at all
input voltages for which the charger is rated

PASSENGER COMPARTMENT HEATER

Suppliers should descrilbee design feature(s) that ensubhe vehicle heating system is
capable of maintaininmterior temperatures of at least°65at an ambientemperature
of 10°F. If fuel fired heaters are usethey shall nmeet the requirements of Sectibr?.
Further, heater fuel containments shall meet the requirements of 49 CFR 571.301.

CONTROLLER/INVERTER MEASUREMENT SYSTEM
Suppliers should describe a diagnostic system for the controller/inverter.

FAST CHARGE CAPABILITY
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Suppliers should describe a system théit allow the vehicle to becharged at a rate
which will return 40%capacity in 15 minutes or lepgr the USABCThis description
should includemaximumcurrent ratings of caés and associated componewntsich

may be affected by fast charging. If specific alterations to the vehicle are required, these
should be identified along with the cost and time required to complete them.

9.8 120V CHARGER

Suppliers should make available a 120V charger, either as permanent installation or as a
portable carry-onThis chargershall complywith the requirements of Sectiah2 for
isolation and Sectio®.3 for personnel protection. The charger should recharge the
vehicle as quickly as possible from a 15A single phase GFCI breaker.

9.9 AMMETER
Suppliers should offer an ammeter capable of providing an indicatitre @harging
and discharging currents of the propulsion battery.

9.10 BATTERY VOLTAGE INDICATOR
The vehicle should include aattery system voltage indicator. Indication should be
accurate ta: 2% of full scale.

9.11 AMP-HOUR INDICATOR
The vehicle should include at least one of the following devices:

* An amp-hour indicator which integrates on both charge and discharge
* A kilowatt meter capable of measurimgpwer out of the main propulsion
batteries

If an ammeter or kilowatt meter is used, it should also provide measurement of current
or power. Regardless of the type chosen, it should be accueag®mf full scale.

% Other certifying agencies, such as California’s South Coast Air Quality Management District may have
requirements for 120V charging that exceed those of EV America. Should bidders wish to be considered under
those qualification and/or incentive programs using EV America data, those entities should be consulted.
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10.0 DOCUMENTATION

10.1 SERVICE MANUALS

Vehicles shall beaccompanied by non-proprietamyanualsor parts,service, operation

and maintenance, interconnection wiring diagrams and schematics, (with pricing for
optional manuals). Included should be detailsttoendesign andoperation ofvehicle
systems, as well ggices andavailability of parts andservice and a list of additional or
special maintenance tools required.

10.2 TRAINING PROGRAM

Suppliers should offer a training progrdor the purchaser’snaintenance personnel
coveringvehicle safetyandproper operatiomnd maintenance of vehiclgSosts ofthis
program should be included in the base price of the vehicle.

10.3 REGISTRATION DOCUMENTATION

Title and registration requirements vargignificantly between states and
commonwealths. To assure thatehicle that has begurchased through EXmerica
can be titled for use by the purchaser, fihllowing documentatiorshall beprovided
with the vehicle at the time of sale:

* Manufacturer’'s Certificate of Origin (MCO) - a copy of the MCO provided to the
converter by the OEM, as well as the Converters MCO shall be provided.

* Odometer Statement - An odometer statenséatl beprovided by the OEM and
the Converter

* Invoice - A complete invoicéor the vehicle. If thevehicle is aconversion, the
converter’sinvoice shall clearly indicat¢he charges due to procurement of the
vehicle prior to conversion, as well as the source of the vehicle.

The name ofthe converteshall bethe registerechame, andghall beused consistently
throughout the documentall signaturesshall befollowed with the individuals printed
(not typed) name andprinted title of the signefThis shall be appliethroughout the
document.
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APPENDIX A

PERFORMANCE

Time required to accelerate from 0-50 on a level grade
Time required to accelerate from 0-55 on a 3% grade
Time required to accelerate from 0-45 on a 6% grade
Maximum speed attainable on a level grade

Maximum grade attainable from a standing start at GVWR
Range at a constant speed of 45 mph

Range over the SAE J1634 combined UDS-HWFET cycle

BATTERY CHARACTERISTICS (referenced to 77° F)

Manufacturer

Model

Type

Description

Number of Batteries in the Pack

Arrangement (series or parallel)

Battery module voltage

Battery pack voltage

Battery module weight

Battery pack weight

Maximum Normal Gassing Rate (scfm or cc/ml/m)

Maximum Abnormal Gassing Rate (scfm or cc/ml/m)

Battery amp-hour capacity to 80% DOD, 1 hour rating

Battery amp-hour capacity to 80% DOD, 2 hour rating

Battery amp-hour capacity to 80% DOD, 3 hour rating

Battery watt-hour capacity to 80% DOD, 1 hour rating

Battery watt-hour capacity to 80% DOD, 2 hour rating

Battery watt-hour capacity to 80% DOD, 3 hour rating
Probable life of an average battery (number of cycles)
To 50% DOD

To 80% DOD

Price of Replacement Batteries, per battery module ($)

Price of Replacement for entire battery pack ($)

Time Required to Recharge the batteries at 208V from
From 50% DOD

From 80% DOD
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APPENDIX A (cont)

CHARGER CHARACTERISTICS
Manufacturer

Model

Description

Location

Charger Efficiency

Charger Input Voltages

Maximum Charger Current Output

MOTOR CHARACTERISTICS
Manufacturer

Model

Description

Type and Phase (AC, DC, Brushless, etc.)

kW Rating at Voltage and Current

Rated Efficiency at kW Output

Operating Range (RPM)

Maximum Continuous Current

Operating Temperature Rangé&)

Cooling Medium and Method

CONTROLLER CHARACTERISTICS
Manufacturer

Model

Description

Type and Phase

Input Voltage Range

Maximum Output Amps

Type of Power Electronics (SCR, mosfet, etc.)

Rated Efficiency (at current)
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APPENDIX A (cont)

TRANSMISSION CHARACTERISTICS
Manufacturer

Type

Model

Description (Single Speed Manual, Automatic, Other)

Gear Ratio(s)

Estimated Efficiency Losses (including support systems)

CHASSIS CHARACTERISTICS - Pre-Conversion
Make, Year and Model (pre-conversion)

Gross Vehicle Weight Rating (GVWR)

Gross Axle Weight Rating (Front)

Gross Axle Weight Rating (Rear)

Curb Weight (as delivered)

Weight Distribution

Payload Capacity

Ground Clearance from Lowest Point on Chassis

Drive Wheels (F/R)

CHASSIS CHARACTERISTICS - Post-Conversion
Make, Year and Model

Gross Vehicle Weight Rating (GVWR)

Gross Axle Weight Rating (Front)

Gross Axle Weight Rating (Rear)

Curb Weight (as delivered)

Weight Distribution

Payload Capacity

Ground Clearance from Lowest Point on Chassis

Drive Wheels (F/R)

BRAKING
Type Front

Type Rear

Source of Vacuum (if used)

Average Power Required (watts)

Regenerative Braking
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APPENDIX A (cont)
TIRES

Manufacturer

Model

Description

Size and Profile

Rolling Resistance Rating

Pressure, Front and Rear

Tire Payload Capacity
Warranted Tire Life

SUSPENSION
Type Front

Type Rear

Modifications Made During Conversion

STEERING
Type

Description

Manufacturer

Average Power Required (watts)

AIR CONDITIONING
Manufacturer

Model

Description

Compressor Type

Compressor Output (BTUs per hour)

Motor Type

Motor Electrical Rating

Average Power Required (watts)

HEATING SYSTEMS

Manufacturer

Model

Description

Type

Output (BTUs per hour)

Average Power Required (watts)
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METHOD OF ACHIEVING

COMPLIANCE
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49 CFR 571.100 SERIES 2 | 3|8 |2 |8

101 - Controls and Displays

102 - Transmission Shift Lever Sequence, Starter Interlock & Transmission Braking Effect
103 - Windshield Defrosting and Defogging Systems

104 - Windshield Wiping and Washing Systems

105 - Hydraulic Brake Systems

106 - Brake Hoses

107 - Reflecting Surfaces

108 - Lamps, Reflective devices, and Associated Equipment

109 - New Pneumatic Tires

110 - Tire Selection and Rims

111 - Rearview Mirrors

112 - Headlamp Concealment Devices

113 - Hood Latch System

114 - Theft Protection

115 - Vehicle Identification Number - Basic Requirements

116 - Motor Vehicle Brake Fluids

117 - Retreaded Pneumatic Tires

118 - Power Operated Window, Partition, and Roof Panel Systems
119 - New Pneumatic Tires for Vehicles Other Than Passenger Cars
120 - Tire Selection and Rims for Motor Vehicles Other Than Passenger Cars
121 - Air Brake Systems

124 - Accelerator Control Systems

125 - Warning Devices

126 - Truck-Camper Loading

129 - New Non-Pneumatic Tires for Passenger Cars




APPENDIX B

METHOD OF ACHIEVING

COMPLIANCE
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49 CFR 571.200 SERIES 2 | 3|8 |2 |8

201 - Occupant Protection in Interior Impact
202 - Head Restraints

203 - Impact Protection for the Driver from the Steering Control System

204 - Steering Control Rearward Displacement
205 - Glazing Materials

206 - Door Locks and Door Retention Components

207 - Seating Systems

208 - Occupant Crash Protection

209 - Seat Belt Assemblies

210 - Seat Belt Assembly Anchorages

211 - Wheel Nuts, Wheel Discs and Hub Caps
212 - Windshield Mounting

213 - Child Restraint Systems

214 - Side Impact Protection

216 - Roof Crush Resistance - Passenger Cars
219 - Windshield Zone Intrusion

49 CFR 571.300 SERIES

301 - Fuel System Integrity
302 - Flammability of Interior Materials

49 CFR 581 SECTION AND TITLE

Bumper Standard Requirements - All Sections




